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BACKGROUND OF THE IN VENTEON 
FIELD OF THE INVENTION 

In one of its aspects, the present iiivention relates to a balloon dilation catheter. In 
another of its aspects^ the present invention relates to a cathetsriaation method. 

5 

BRIEF DESCRIPTION OF THE PRIOR ART 

Balloon dilation catheters have been known for many years. Originally, such 
catheters were used in interventional techniques siich as angioplasty. 

In recent years, balloon dilation catheters have also been used to facilitate delivery 
10 of endovaseulax prosthesis' such as stents. Stents are generally known. Indeed, the term 
"stent" has been used interchangeably with terms such as *'intralwninal vascular graft" and 
"expansible prosthesis". As used tliroughout this specification, the tenn *'stenl" is intended 
tohave a broad meaning and encompasses any expandable prosthetic device fbr implantation 
m in a body passageway (e.g., a lumen or artery). 

15 In the past dozen years, the use of stents has attracted an increasing amount of 

.p attention due to the potential of tliese devices to be used, in certain cases^ as an alternative 

j" to surgery. Generally, a stent is used to obtain and maintain the patency of the body 

C passageway while maintaining the mtegrity of the passageway. As used in this specification, 

U the tenn "body passageway" is intended to have a broad rneaning and encompasses any duct 

J^y 20 (e.g., natural or iatrogenic) within the human body and can include a member selected from 
i, A the group comprising: blood vessels, respiratory ducts, gastrointestinal ducts and the like. 

Stent development has evolved to the point where the vast majority of currently 
available stents rely on controlled plastic deformation of the entire structure of the stent at 
the target body passageway so that only sufficient force to maintain the patency of the body 
25 passageway is applied during expansion of the stent. 

Generally, in many of these systems, a stents in association vdih a balloon, is 
dehvered to the target area of the body passageway by a catheter system. Once the stent has 
been properly located (for example, for intravasculsr implantation the target area of the 
vessel can be filled with a contrast medium to facilitate visuahzation during fluoroscopy)^ 
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the balloon is expanded thereby plastically deforming the entire structure of the stent so that 
the latter is urged in place against the body pass ageway. As indicated above, the amount of 
force applied is at least that necessary to expand the stent (i.e., the applied force exceeds the 
minimum force above which the stent material will undergo plastic deformation) while 
5 maintaining the patency of ttie body passageway. At this point, the balloon is deflated and 
withdrawn within the catheter, and is subsequently removed. Ideally^ the stent will remain 
in place and xnaintain the target area of the body passageway substantially free of blockage 
(or Mtiowing). 



See, for example, any of the following patents: 



10 



25 



20 



15 



United States patent 4,323,071 (Simpson et al.X 
United States patent 4,411,055 (Simpson et al,), 
United States patent 4,616,648 (Simpson), 
United States patent 4,661,094 (Simpson), 
United States patennt 4,733,665 (Pahnas), 
United States patent 4,739,762 (Palmaz), 
United States patent 4,800,882 (Giantuxco), 
United States patent 4,907,336 (Gianturco), 
United States patent 5,035,706 (Giantuico et al), 
United States patent 5,037,392 (Hillstead), 
United States patent 5,041,126 (Giantuxco), 
United States pateut 5,092,873 (Simpson et al), 
United States p*itent 5,102,417 (Pahnaz), 
United States patent 5,147,385 (Beck et al), 
United States patent 5,269,793 (Simpson), 
United States patent 5,282,824 (Gianturco), 
United States patent 5,316,023 (Palmaz et al). 
United States patent 5,415,634 (Glynn et al.), 
United States patent 5,462,529 (Simpson et al.), 
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United States patent 5,755,771 (Pena et d,). 

United States patect 5,980,570 (Simpson), 

International patent application PCT/CA97/00151 (Penn et al.), and 

International patent application PCT/CA97/001 52 (Penp etal), 

5 

for a discussion on previoiis stent designs and deployment systems. 

Given the development of stent design^ the prior art has also focussed on delivery 
systems for stent deployment. 

One particular delivery system is taught by United States patent 4748^982 
10 [Horzewski et al. (Horzewski)]. Hoizevt'ski teaches a reinforced balloon dilation catheter 
with a 5)itted exchange sleeve. Essentially^, the catheter comprises a tubular member having 
a first lumen and a second lumen. A dilation balloon is mounted on the distal end of tlie 
^ tubular member and is in communication with the first lumen. An <:^emng (or notch) is 
disposed in the tubular member intermediate its proximal and distal ends for receiving a 
1 5 guid^wire which travels through the second lumen and emanates out of the distal end of the 
£ tubular member. A slit is disposed on the iongiludinal portion of the tubular member 
between the opening and an area 0.5-1 cm proximal the dilation balloon. Thus, as illustrated 
y in Figure 1 of Horzewski^ the guidewire travels partly within a lumen in the catheter 
|;.^ (approximately 10-15 cm) and paitly along the outside of the catheter (approximately 80-90 

20 cm). This approach is also known as a "monorail" delivery system. The principal advantage 
1^- of this approach is that it permits so-called **rapid exchange"' of the balloon catheter with 

another balloon catheter. In design^ the exchange is facilitated by the provision of the above- 
mentioned slit so that tlie actual exchange is done over the balloon portion only 
(approximately 3 cm). The principal disadvantages of this approach include: less than 
25 optimum steerabiiity of tlie guidewire, difficulties in moving the guidewire with respect to 
the catheter, less than optimum torque control and inability to exchange the guidswixe while 
leaving the catheter in place. The catheter illustrated by Horzewski has not gained 
widespread commercial popularity. 
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Another approach for catheterization is the so-called "ov^the wire'* approach - this 
approach is discussed in. many of the above-mentioned United States patents naming John 
P. Simpson as an inventor. In this approach, the catheter comprises a tabular member having 
a first Imnea and a second lumen. A dilation balloon is mounted on the distal end of the 
5 tubular member and is in cormnunication with the &st lumen. The second lumen tons 
through the length of the tubular member. An opening is disposed in the tubular member at 
its proximal end for receiving a giiidcwire which travel s through second lumen and emanates 
out of the distal end of the tubular member. Thus, in the "over the wire" approach, the 
guidewire is encompassed by the second lumen along the entke length of the tubular member 
10 (approximately 90-105 cm),Theprincipal advantages of the this approach include; optimum 
steerabihty, smoother movement of the guidewire with respect to the catheter (due to the 

f-n coaxial relationship thereof), optimum torque control and the ability to exchange the 
guidewire while leaving the catheter in place. The principal is disadvantage of this approach 

rr: is that exchange with another balloon catheter is relatively cumbersome (i.e.^ compared to 

^ 15 the ''monorail" approach discussed above. 

£ A purported improvement over the ''monorail" delivery system is described in United 

States patent 5,195,978 [Schiffer]. Schiffer teaches a "rapid exchange over-the^wire 
C; catheter". The purported point of novehy in Schiffer is the provision of one or more 
...^ breakaway elements for progressively exposing the guidewire from the proximal end toward 

\j 20 the distal end of the cathetei; In the illustrated embodiment the breakaway element is apull 
... tab or tear strip. The tab strip form from a plurality of longitudinally extending generally 

parallel grooves form in the tubular shaft of the catheter. The Schiffer catheter is 
disadvantageous smce it requires the physician to execute two distinct and sequential steps 
to acliieve "rapid exchange". First, the physician must take one hand off the guidewire or 
25 the catheter and thereafter grasp and remove the pull tab or tear strip to expose the guidewire. 
Second, the physician must remove the catheter while the guidewire i s held in position. The 
requirement for these two distinct and sequential steps renders the Schiffer catheter 
cumbersome^ time consuming and impractical to use. 
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Accordingly, it would be desirable to have a balloon dilation catiieter which 
combined the advantages of the above-mentiotied "monorail" approach and *'ovet the wire'" 
approach while obviating or mitigating the disadvantages of these approaches. It would be 
further advantageous if the balloon dilation cathetea* were readily adaptable to he used in 
5 various interventi cnal techniques such as endovasculai prosthesis deliveiy, angiop ) asty and 
flie like. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to provide a novel balloon dilation catheter. 
10 It is another obj ect of the present invention to provide a novel catheterization metho d. 

Accordingly^ in one of its aspects^ the present invention provides a balloon dilation 
catheter comprising: a tubular member having a proximal end and a distal end; 
an inflatable balloon di aposed at the distal end of the tubular member; 
a first lumen disposed in the tubular member and in communication wiih an interior 
D 15 of the inflatable balloon; 

r a second lumen disposed in the tubular member for receiving a guidewire along at 

least a portion its length (preferably the entire length), the second liunen having a first 
Q opening in the proximal region of the tubular member and a second opening at the distal 

2 region of the tubular member; and 

U 20 a frrst slit disposed longitudinally in tie tubular member and extending along at least 

[Z a portion of the tubular member^ the fixsl slit comprising a firstpair of longitudinal edges in 

a side by side relationship, the tubular member being constructed of a resilient material such 
that, as the guidewire is separated from the second lumen, the longitudinal edges are biassed 
open from a fii^ position to a second position having a gap greater than or equal a diameter 
25 of the guidewire. 

In anofber of its aspects, the present .'invention provides a balloon dilation cattieter 
comprising: 

a tubular member having a proximal: end and a distal end; 

an inflatable balloon disposed at thsidistal end of the tubular member; 
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a first lumen disposed in the tubular member and in commuiidcation with an interior 
of the inflatable balloon^ 

a second lumsn disposed in the tubular member fox receiving a giiidewire along a 
portion of its length (preferably the entire length), the ascond kmien having a first operung 
in the proximal region of the tubular menjber and a second opening attiia distal re^on of the 
tubular member; 

a first slit disposed longitudinally in th^e tuboiar member and extending along at least 
a portion of the tubular member, the $lit permitting withdrawal of the guidewire from the 
second lumen; and 

an adapter attached to the proximal, region of ^he tubular member, the adaptor 
comprising a valve comprising a second sht and third lumen for i^cei^dng the guidewire, the 
second lumen and the third lumen in comrciumcation with one another, the second slit 
comprising a pair of longitudinal edges in a side by side relationship, the valve being 
constracted of a resilient material such that,, as the guideA?vire is separated ftom the third 
lumen^ the longitudinal edges are biassed open from a first position to a second position 
having a gap greater than or equal a dimieter of the guidewir^;. 

Thus, the present inveiitor has discovered a balloon catheter which combines the 
advantages of the "over the wire'' approach (i.©., optimum $i:eerability, smoother movement 
of the guidewire with respect to the catheter (due to the coaxial relationship thereof)^ 
optimum torque control and the ability to exchange the guidewire while leaving the catheter 
in place) with the principal advantage of the ''inonorail" approach (i.e., rapid exchange of the 
balloon catheter with another balloon catheter while leaving the guidewire in place). 

As used throughout this specifications the term 'tubular member", when used in the 
context of the present balloon dilation catbctpr is intended to mean a portion of the catheter 
generally tubular in constmction and generally representing the large majority of the overall 
length of the balloon dilation catlieter. Typically^ the mbular m.sTnber will be at least about 
75%^ more preferably at least about 85%, most preferably at least about 95%, of the overall 
length of the balloon dilation catheter. " 
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Thusj the present iBventor lias discovered a ballooj} dilation catheter wMcii have one 
or more of the number of novel features. For example, it has been discovered that a 
particularly advantageous approach in facilitating guidewire removal from the catheter is to 
utilizemateiials for thetuhularmember which, whenjfineJy slitted, results in the longitudinal 
5 edges of the slit portion being abutting or touching engagement. This obviates oi mitigates 
back bleeding through that portion of the caflieter which h outside the patient during use. 
Another independently novel feature of the present balloon dilation catheter is the adapter 
located at the proxunal end of the catheter, Specificailiy^ the present inventor has discovered 
tliat the use of resilient valve in the adapter having a ^Ut disposed thereki (preferably aligned 
1 0 with the slit in the tubular member) allows for advantageous removal of the guidewire froir 
balloon dilation catheter while obviating or mitigating unintended or accidental removal of 
the gu idewjre or damage thereto . . i 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 Embodiments of the present invention will be described with reference to the 

accompanying drawings wherein like numerals designate like parts and in which: 

FigLire 1 illusn-ates a perspective view gf an embodiment of the present balloon 
dilation catheter; ' ' 

Figure 2 is a sectional view along line Il-IIiin Figure 1 ; 
20 Figure 3 is a sectional view along line Hl-ni in Figure 1 ; 

Figure4illustrates an exploded view ofmodifiedproximai end ofthebaUoon dilation 
catheter illustrated irj Figure 1 ; i 

Figures 5-11 illustrate steps in various cafceteriz:^tion techniques employing the 
present balloon dilation catheter; j; 

25 Figure 12 illustrates a modified balloon for use in the present balloon dilation 

ii'' 

catheter; f 

Figure 13 illxistrates a preferred embodhn^;i,t of a modified tubular member for use 

|| ' 

in the present balloon dilation catheter; ; 



-7- 



12; 54 FAI 



GOffLIK GS 
_ ^_ 



Figures 14a, 14b and 14c illustrate preferred embodiments of a modified tubular 
member for use in the present balloon dilation catheter; 

Figure 15 illustrates an alternate embodimeni: of the balloon dilation catheter 
illustrated in Figure 4; * 

Figure J 5a is an enlarged sectional view of region B of Figure 15; and 

Figure 16 illustrates apreferred embodiment pf an adapter at the proximal end of the 
preseiit balloon dilation catheter. ! 

I 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Thus, with reference to Figures 1-3, there is illustratedaballoon dilation catheter lOO. 
Balloon dilation catheter 1 00 comprises a proximal end 1 05 and a distal end 1 1 0, Distal end 
110 of balloon dilation catheter 100 comprises an expandable balloon 115. Proximal end 
105 of balloon dilation catheter 100 comprises; anl single lumen Luer-type adaptor 120. 
Disposed between adaptor 120 and balloon 115 is a tubular member 125. 

As will be apparent ircm Figure 1, disposed in tubular mennber 125 is m opemng 
130. Also disposed in tabular member 125 is a slit 135 which extends from opening 130 to 
a pomt in tubular member 125 just proximal balloon 115. 

Witli particular reference to Figures 2 and tubular member 125 comprises a first 
lumen 140 and a second lumen 150. First lumm li^O is designed to be in communication 
with an interior of balloon 115. The design of the pterface between balloon 115 and fim 
lumen 140 is conventional - see for example Hoizewski referred to hereinabove. The 

i! 

constTuctionoftubuiarmember 125 having openingjl 30, slitl35, first lumen 140 and second 
lumen 150 is conventional - see Horzewski referred to hereinabove. 

With furtherreference to Figures 1-3, it will be apparent that opemng 130 is designed 
to receive a guidewire 160. Guidewire !l60 piasses'jthrough second kimen 150 and out of a 
distal opening of tubular member 125 beyond balloon 115. 

Preferably, slit 135 has a width which is iess than the diameter of guidewire 1 60. In 
a more preferred embodiment, the longitudinal; edg^ of sHt 135 are abutting or touching 
engagement thereby proving containment of guike^e 1 60 therein. Slit 1 35 m ay be foraied 
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by an suitable meanSj including the use of a , veiy thin slicing member being ran 
longitudinally along the surface of tabular member 125 coiresponding to second lumen 150, 
Other manufacturing means v/ill be apparent to tliose of skill in the art, 

In Figure 4, there is illustrated a modification of balloon dilation catheter 100 
5 illustrated in Figures 1-3 . 

Specifically, in Figure 4, Luer-type adaptor 120a is modified to contain a lumen 150a 
in communication with a slit 135 a, As will be apparent to those of skill in the art, lumen 
150a is in communication with second lumen 150 in tubular member 125. Further^ slit 135a 
is in communication with slit 135 in tubular meinber 125, The modification of balloon 

10 dilation catheter 100 illustrated in Figure 4 eliminates the need for havhig opening 130 

' 1,' ' 

disposed in tubular member 125 illustritsd in Figure 1 . 

i I" ^ 

With reference to Figures 5-9j the dehveiy of balloon dilation catheter 100 will be 
Ji described. , , 

^ As is known in the art, catheterization is normally performed to alleviate a lesion in 

D 15 an artery; TMs is shown schematicaUy in Figi^^s 6-9 wherein a 1^^^ 

blockage 1 5 ob structs an artery 20. In c0rtBia cases, it is desirable to deploy a stent at the site 

of the lesion to maintain the patency of iartery 20 at the site of blockage 15. As shown in 
p Figure 5, catheterization is performed tjirough in incision in the groin area of the patient 
V: Thus^ with reference to Figures 6 and 7, a| guide catheter 25 is initially delivered into 

rU 20 artery 20 to a region proximal of blockage 15 J, The proximal end of guide catheter 25 

remams outside the patient. , j 

Balloon dilation catheter 100 (Figure 1) ^las mounted on balloon 115 thereof a stent 

30. Further, guidewire 1 60 in second lumen 150 such that it emanates firom opening 1 30 and 

fi-om distal end 110 of balloon dilation catheter 100. Preferably, this is achieved in a 

I ' ' 

25 conventional manner by feeding guidevfire 160 into second lumen 150 at distal end 110 of 
balloon dilation catheter lOOuntil the proximal end of guidewire 160 emanates firom opening 

! I' 

At this point, balloon dilation catheter 100 is inserted into guide catheter 25 and 
gLddewhre 160 is navigated through artery 20 tof^'a point distally of blockage 15 (Figure 7), 
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Altensatively, it is possible to adva ice guidewiie 160 to a poiat distally of blockage 
] 5, after which the distal end of second lui len 150 of balloon dilation catheter 100 is passed 
onto the proximal end of guidewire 160J If it becomes difiRcult to advance guidewre 160 
across blockage 15 using this technique, it is possible to advance balloon dilation catheter 
over the proxim ai end of guidewire 1 60 imtil that end exits opening 130 and the system may 
Txsed in the "over-the-wire" approach described herein^ 

In Figure 8, diere is illustrated Bpmoval of guidewire 160 while leaving balloon 
dilation catheter 100 in position at pomt aroxlmal to blockage 15. This is an advantageous 
feature of the present balloon dilation cati^ter which is not possible with the balloon dilation 
catheter taught in Horzewski. Thus, guinewire 160 may simply be replaced with anotlier 
guidewire by removing the original guid bwiie fiom proximal end 105 of balloon dilation 
catheter 1 00 and simply inserting areplao iment guidewire (notshown) into theproximal end 
105 of balloon dilation catheter 100 an i through tubular member 125. Thereafter, the 
replacement guidewire may be navigatec so tha.t it emanates from distal end 11 0 of balloon 
dilation catheter 100. The replacement guidewire; is navigated to a point distal of blockage 

15. !| 

B alloon dilation catheter 1 00 is tt m navigated, over the replacement guidewire such 
that stent 30 is inproperposition with res|ea to blockage 15 (Figure 8). Once tlie guidewire 
and balloon dilation catheter 1 00 are m the correct position ^ fluid is injected into first lumen 
150 thereby expanding balloon 115 and Sent 30 mounted thereon. Deployment of a stent in 
this manner is conventional and within tfie pinview of a person skilled in tlie art. 

In Figures 1 0 and 11, there is ill4trated rapid exchange of balloon dilation catheter 
100 while leaving guidewire 160 in placl. In this; case, for clarity, stent 30 is not shown on 
balloon 115. One of the features of the pii ^sent balloon dilation catheter which distinguishes . 
it from that in Hoxzewski is that guidewiji e 1 60 enianates from a proximal poitioa of balloon 
dilation catheter 100 which is always outside tiib body of the patient. This provides the 
practitioner with the "ov(sr-the-wire" £^^5roach described above. Thus, either opemng 130 
is located outside the body at all times c ^ring use of catheter 100 illustrated in Figure 1 or 
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it is necessarily emanating ftoni the pro^omal dad of balloon dilation catheter 100 if the 
modified embodiment in Figure 4 is utilisbd. ' 

When it is desired to exchange Imloon dilation catheter iOO, the balloon dilation 
catheter is withdrawn from artery 20 w]|le leaving guidewira 160 in place. As balloon 
dilation catheter 100 is withdrawn from the body of Ihe patient, it may be readily separated 
from guidewire 160 via slit 135 along virt|aUy the entire length of tubular member 125 -this 



is one of the principal advantages of tt| present balloon dilation catheter which, to the 

knowledge of the present inventors, has [not bden achieved with a prior balloon dilation 

li [ 

catheter. Once distal end 110 of balloon dilation catheter 1 00 is withdrawn from the body^ 
balloon 115 may be exchanged Bom gui^ewe 160;m a conventional manner. 

A replacement balloon dilation cmtheterl may then be fed over guidewire 100 and 



navigated into artery 20 in lha area of bl 



1 5 such that slit 1 35 is in conrmimication ^ 



^ckage;15. 



With ref^ence to Figure 12^ thei-p is illustrated yet a further aUemate embodiment 



4 



to the present balloon dilation catheter, m this case, a slit 135b is provided in balloon 115b 



wlh 



slit 1351) on balloon nSb. This modification of 



balloon catheter 100 is particularly ad^4ntageoiis 'when the catheter is being used in an 
angioplasty application (i.e., without a fetent mounted on balloon 115) as a pre~diktion 

I i 

balloon catheter allowing for enhanced ippid exchange features by facilitating withdrawal 
of guidewire 160 in a rapid exchange nkaoner ialong virtually the entire length of tubular 
member 125 and balloon 115b via the c|mbinalioii of slits 135 and 135b, This feature is 

generally advantageous since h facilitat Is withdrawal of the balloon dilation catheter from 

I ' 

the patient. 

With reference to Figure 13, thi:re is illustrate a preferred modification to tubular 

Specifioal)|y, a third Imnen 180 is pro-vided along 
ijmember 125. Disposed within third lumen 180 is 
|o impjpve the *1x)i^eability" of balloon dilation 
catheter. Unlike, the approach in Hor2^|^ski described above wlierem a single lumen does 

member'along most of the length of the catlieter 
ion ofjits length, the approach shown in Figure 1 3 
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member 125 of balloon catheter 100- 
substantially the entire length of tubul; 
a stiffening member 185 which serves 



double duty for receiving: (i) a stifG 
and (ii) the guidewire along a nujior po: 



I III 

is a significant improvement over Horzejtvsld.sincej|it roaxirms:es both the distance over 



which rapid exchar^ge may be effected and the distance over which stiffening may be 

I ;'■ ! • 

conferred to the tubular member. I I \ \ 

I I ; 1 

Mth reference to Figures 14a, 1 4-i> and 14c, there is illustxated a modification to the 

! I ' ! i' 

balloon dilation catheteriUustratedinFiguresl-3iaaddescribed hereinabove, InFigure^ 1-3 

I ill t 

and 14a, 14b and 14c, like numerals designate like elements. As will be evident tubular 

I |i , ■] f 

member 125 has been modified to provide a i weakened region A. Wealten region A 

I , Ij^ i i" 

comprises athinnedwall 135a(Figure ikjij, i35b (Figure 14b) and 135c (Figure 14c), When 



it is desired to exchange balloon catheter 100, guidewire 160 is separated from tubular 

I jl j I 

member 125. The separation force caases incision cjf thinned wall 135a (Figure 14a), 135b 

(Figure 14b) and 135c (Figure 1 4c)- Tiusjicaiises in Mtu formation of a slit as guidcwire 160 

j I 'i f 

is separated from tubular member 125.' Ihe featurelof in situ slit formation is a significant 

i :il 'i ! 

advantage over the SchifFer catheter d^si|n above since, in this embodiment of the present 
balloon dilation catheter, in situ slit filiation and 

!a one-step 



member are achieved simultaneously ir 

i 

thinned wall 135a (Figure 14a), 13513 



giiidewire separation from the tubulsr 
operation. Additionally, provision of 



Uj3) and I35c (Figure 14c) obviates or 



J f 

mitigates reduction in the mteg^ity of tuftlilar member 1 25 since a slit is not formed tlierein 

if 'I i- 

untilfhe guidcwire is removed (i,e., until ^poiatmtiine after the catheter has been navigated 
to the target location). j if' j 

i ' i i ■ 

With reference to Figure 15, tliefe is iUusbcated a modification of balloon dilation 
catheter 100 illustrated in Figures 1-4.1 ! I I 

Specifically, in Figure 15, theib is il3ustratsd a balloon dilation catheter 200 
comprising a proximal end 205 and a akstal end 2[lO. Distal end 210 of balloon dilation 



catheter 100 comprises an expandable) 

catheter 200 comprises adapter 220a w! 

I 

between adapter 220a and balloon 215 i 
Figure 15, disposed in tubular meiuber 
Figure 4 with the exception that slit 



alloon ?15J Proximal end 205 of balloon dilation 

If '! [ 

ijCh is sifnilar to adapter 120a in Figure 4, Disposed 
I a tubiiilar member 225. As will be apparent from 
jbs iS;,k slit 235. Sht 235 is similar to sUt 135 in 



s is endp atja spot more proximally than slit 135. 
Disposed distally of slit 235 is a port orilian opening 250 which is in communication with a 
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guidewLre receiving lumen 255 extendin^lalongtieeatiielra aad 
through the distal end ofbaBoon215. Disposed at the distal region df opening 250 is aramp 



260 whose function will he described below, 



Ramp 260 niav be fonned bv aiii^!^ suitable means. In. one preferred embodiment, 

fi: 
oiite T w4l of tabular member 225 on a surface 

corresponding to guidewire lumen 255 i|is|ng a hot tnlstrument which results in formation of 

''111 i 

rnitiU mass on the inside surface of guiqe^vire lumen 255 in the form of ramp 260. Again^ 

I i |J !' 

other suitable means for manufacturing lamp 260 will be apparent to those of skill in the art. 

Ill' 

Balloon dilation catheter 200 m|L| be usbd in the following maimer. 
The initial steps of using balloori dilation catiieter 200 are similar to those described 
above in relation to the use of balloon diiajtion cutheijer lOO, ThuSj once the balloon dilation 
catheter has been withdrawn it is to be ;:|placed witk another balloon dilation catheter, tiie 



replacement balloon dilation catheter 
dilation catheter such as the one taugr 
Specificallyj with reference to Figmres | 



ir 

may be a conventional '*monorair'-type balloon 

( 

in Horzewski or balloon dilation catheter 200. 



and 15a^ balloon dilation catheter 200 is fed over 



Oncb the proximal end of guidewire 160 



guidewire 160 in the direction of aTT<|i C. 

approaches the area in guidewire Ium4yi255 correkponding to opening 250, it is biassed 
upwardly and outwardly from opening; 3^*0 by ramppO, thereby rendering the replacement 

Xs stated above, the replacement catheter could be 
r! 



With reference to Figure 16, there is illustrated an adapter 300 which is particularly 
preferred for use in the present balloot . |ilatio]i catheter Thus, adapter 300 comprises an 
outer housing 305, typically constructs^ from plJtic or other durable material. Tabular 
member 125 as described above inrela;i,lnto Ijiguie 1-4 is disposed within housing 305 as 
illustrated and is sealed with respect tdi|ioiisini? 30^|5 fay adhesive 310 or any other suitable 



adhesive/sealant material. As illustrate 



first 



the interior of the balloon (not shown) (^|the catheter, emminates from tubular member 125 
into a first aim 305 of adapter 30O. pro>im4 end of first lumen 140 is then able to 
receive injection fluid to inflate the baillon. 



xsTu&n 140 which is in communication with 



Disposed at the proximal end of adapter 300 withiii housing 305 is a resilient valve 
315. Resilient valve 3 15 iimy be rnadeoujt of a polyn] eric m andtlie 
like. TMs lesiliency is particul£p-ly bcnefieiiai since th. ? formatJon of a slit ia valve 315 allows 
the edges of the slit to he abutting or touc|ing engag immt until such time as the guidewire 
IS to be removed - indeed the view in Figike 1(5 is a s lectional view taken along the slit (aot 
shown as such). As the guidewire is remWed, it biases open the slit in resilient valve 315. 
After removal of the guidewire since valie 315 is nade from a resilient material, the slit 
loses'* that the edges thereof are abuttilg or touching engagement (or a gap less than the 
diameter of the guidewire separates the ejj ges).- The idvantages from this approach include: 
mitigating or obviating back bleeding! through 'he catheter, mitigating or obviating 
unintentional displacement of the guidei iie form ai lapter 300 and the like. 

While this invention has been de^ bribed witt , reference to illustrative embodiments, 
this description is not intended to be construed in a Ihniting $ense. for example, while the 
illustrated embodiments depict use of tile present biilloon dilation catheter in delivery of a 
stent, those of skill in the art will immeijlatelj? appi eciate that the present balloon dilation 
catheter may be usedin percutaneous traij Jluminal co ronary angioplasty techniques . Further, 
as will be apparent to those of skiU in th'l art, it is pijssible to combine, in a single catheter, 



the slit illustrated in Figures 1-3 with tlj^ weakeneii region illustrated in Figures 14a, 14b 
and/or 14c, Further, while prefenred, il| is not strictly necessary for the weakened region 
illusttated in Figtures 14a, 14b and/or 14b to extend along substantially the entire length of 
the tubular member. Still further, the s|) jcifig natu'e of the weakened region illustrated in 
Figures 14a, 14b and 14c is not particula ly restricts d provided that it can be readily incised 
as the guidewins separated from the cathej ;er - d.g., a; serforated region or a region comprising 
a plurality of small, partial cuts is alsri useful, \^aiious modifications of tiie illustrative 
embodiments, as well as other embodijiientsjof tho invsnlion, will be apparent to pereons 
skilled in the art upon reference to this jpscriptLoi It is therefore contemplated that the 
appended claims will cover any such rd^difications or embodiments. 

All publications, patents and pa|nt applicakons referred to herein are incorporated 
by reference in their entirety to the sani| extent as 5f each individual publication, patent or 
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patent application was specific ally and individually indicated to be incorpgratedby reference 
in its entirety. ij ' 
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